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Visional Secret Sharing Technology- 
Shi jueshi Mimi Fenxiang Jishu 

Po Hsisong, Yang Chinglung 

[57] Scope of Patent in Application 
This patent concerns: 

1. A (k,n) visional secret sharing method that can detect 

errors and counterfeit transparencies, wherein k t n are 
positive integrals. The method includes: 

Providing nxm shared matrixes Sw and Sb representing 
white and black pixels in the (k,n) visional secret sharing 
method; 

Expanding the nxm shared matrixes Sw and Sb into four 
(n + 1) x (m + 2) shared matrixes Sww , Swb , Sbw , and Sbb : 
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1 Numbers in the margin indicate pagination in the foreign 

text . 
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based on the four (n + 1) x (m + 2) shared matrixes Sww , Swb , 

Sbw , Sbb , dividing a secret image comprised of multiple pixels, 
into n + 1 sheets of transparency, whereas each pixel in the 
secret image corresponds to m — 2 small pixels, whereas shared 
matrix Sww is applied when the pixels in the secret image and 
in an examining image are all white, whereas shared matrix Swb 
is applied when the pixels in the secret image are white and the 
pixels in the examining image are black, whereas shared matrix 
Sbw is applied when the pixels in the secret image are black and 
the pixels in the examining image are white, whereas shared 
matrix Sbb is applied when the pixels in the secret image and in 
an examining image are all black; 

As a result, the formed 1 st transparency can be used for 
detecting errors and counterfeit transparencies. The examining 
image can be obtained from superimposition of the first 
transparency with other transparences . The secret image can be 
obtained from superimposition of any k sheets of transparency 
from other n transparencies. 



2. A (k,n) visional secret sharing method that can detect 
errors and counterfeit transparencies, wherein k, n are 
positive integrals, and k > 3 . The method includes: 

Providing nxm shared matrixes Sw and Sb representing 
white and black pixels in the (k,n) visional secret sharing 
method; 
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Expanding the nxm shared matrixes Sw and Sb into four 
nx[m + nx(n-l)] shared matrixes Sww , Swb , Sbw , and Sbb : 
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based on the four n x [m + n x {n - 1)] shared matrixes Sww, Swb , 
Sbw , Sbb, dividing a secret image comprised of multiple pixels 
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into n sheets of transparency, whereas each pixel in the secret 
image corresponds to m + n x (n — 1) small pixels, whereas shared 

matrix Sww is applied when the pixels in the secret image and 
in an examining image are all white, whereas shared matrix Swb 
is applied when the pixels in the secret image are white and the 
pixels in the examining image are black, whereas shared matrix 
Sbw is applied when the pixels in the secret image are black and. 
the pixels in the examining image are white, whereas shared 
matrix Sbb is applied when the pixels in the secret image and in 
an examining image are all black; 

As a result, the superimposition of any two transparencies 
from the above-mentioned n transparencies can be used for 
detecting errors and counterfeit transparencies, and obtaining 
the examining image . The secret image can be obtained from 
superimposition of any k sheets of transparency from other n 
transparencies . 

3. A (1— >n) visional secret sharing method that can 
sequentially shared n—l sheets of secret images, detect errors 
and counterfeit transparencies, wherein k, n are positive 
integrals, and k > 3 . The method includes: 
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Providing U x 2 M_1 shared matrixes Sw and Sb representing 
white and black pixels in the visional secret sharing 

method; 

Assuming the wx2 M " shared matrixes Sw°~ l) and SZ> (M) as [0] 
and [1] , and obtaining 2" shared matrixes in regression manner; 
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sheets of transparencies can be obtained through 

transformation of the 2" shared matrixes, whereas shared matrix 
Sww is applied when the pixels in the first secret image are 

white and the pixels in the second secret image are white , 

whereas shared matrix Swb is applied when the pixels in the 
first secret image are white and the pixels in the second secret 

image are black , whereas shared matrix Sbw is applied when the 

pixels in the first secret image are black and the pixels in the 

second secret image are white , whereas shared matrix Sbb is 

applied when the pixels in the first secret image are black and 
the pixels in the second secret image are black..., and so on. 
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As a result, the first secret image can be obtained through 
superimposition of the i st ~2 nd transparencies, the second secret 
image can be obtained through superimposition of the l st ~3 rd 
transparencies, and so on. 

4. A color {k,k) visional secret sharing method that can 

conduct secret sharing to c-color secret images, wherein k is 
positive integral. The method includes: 

Providing kx2 k ~ x shared matrixes B 0 and B x representing 
white pixels and black pixels in the black-white {k,k) visional 
secret sharing method, wherein the numbers of "1" in each column 
element are all even and odd numbers; 

Extending the shared matrixes B 0 and B x to C number of 

kx{cx2 K ~ x ) shared matrixes C, : 

{translator ' s note: formula not legible) 

Based on the C number of kx (cx2 kl ) shared matrixes, 
transforming a color secret image comprised of multiple pixels 
into k number of transparencies. In this secret image, each 

pixel corresponds to cx(2 kx ) number of small pixels. Shared 
matrix C 0 is applied when the pixels of the color secret image 
are color 0 pixels; Shared matrix C x is applied when the pixels 
of the color secret image are color 1 pixels , and so on. 
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As a result, the color secret image can be obtained from 
superimposition of k sheets of transparencies. 
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5. A color (k,n) visional secret sharing method that can 

conduct secret sharing to c-color secret images, wherein k and 
n are positive integrals. The method includes: 

Providing nxm shared matrixes B 0 and B x representing 

white pixels and black pixels in the black-white (k,n) visional 
secret sharing method; 

Extending the shared matrixes B 0 and B x to C number of 
nx(cxni) shared matrixes C f : 

(translator ' s note: formula not legible) 

Based on the C number of nx(cxm) shared matrixes, 

transforming a color secret image comprised of multiple pixels 
into n number of transparencies. In this secret image, each 
pixel corresponds to cxm number of small pixels. Shared matrix 

C 0 is applied when the pixels of the color secret image are 

color 0 pixels; Shared matrix C x is applied when the pixels of 
the color secret image are color 1 pixels , and so on. 
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As a result, the color secret image can be obtained from 
superimposition of any k sheets of transparencies from the 
above-mentioned k transparencies. 

6. A visional secret sharing method as described in Claims 
1, 2, 3, 4, or 5, whereas the transparencies can be stored and 
superimposed by a computer image editing software. 

7. A visional secret sharing method as described in Claim 6, 
whereas the transparencies can be put in both the host and 
client computers of a network system for identifying purpose and 
preventing illegal users to enter the system. 

8. A visional secret sharing method as described in Claim 6, 
whereas the transparencies can be made into a goggles to be 
placed in front of the computer screen. 

9. A visional secret sharing method as described in Claim 6, 
whereas the transparencies can be made into a thin film to cover 
on the LCD of a mobile phone set. 

10. A visional secret sharing method as described in Claim 
4, the columns having (representing black color) in the 
whole column in the shared matrix C t can be deleted so as to 
further reduce the shared length b to: 

b = cx2 k ~ l — 1 (when C is an even number), and 
ft = Cx2 H - C + l (when C is an odd number) . 
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Brief Explanations to Drawings: 

Fig. 1A ~ Fig. 1C are illustrations of application of the 
known visional secret sharing technology in the Internet; 

Fig. 2 is an illustration of application of the known 
visional secret sharing technology in mobile phones; 

Fig. 3 is an illustration of the known (k,n) visional secret 

sharing technology; 

Fig. 4A is an image (the first secret image) obtained 
through superimposition of the 1 st shared image with other shared 
images as described in Implementation 1 of this invention; 

Fig. 4B is an image (the second secret image) obtained 
through superimposition of any two shared images from the 2 nd , 3 rd , 
4 th , and 5 th shared images as described in Implementation 1 of 
this invention; 

Fig. 5A is an illustration of the 1 st shared image as 
described in Implementation 3 of this invention; 

Fig. 5B is an illustration of the image (the first secret 
image) obtained through superimposition of the 1 st shared image 
and the 2 nd shared image as described in Implementation 3 of this 
invention; 

Fig. 5C is an illustration of the image (the second secret 
image) obtained through superimposition of the 1 st shared image, 
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the 2 shared image, and the 3 shared image as described in 
Implementation 3 of this invention; 

Fig. 6A and Fig. 6B are illustrations of pixels in known 
color VSS technology; 

Fig. 7A and Fig. 7B are illustrations of pixels in color 
VSS technology as described in Implementation 4 of this 
invention; 

Fig. 8A is an illustration of colors of single shared image 
as described in Implementation 4 of this invention; 

Fig. 8B is an illustration of colors of the image after 
superimposition of any two shared images as described in 
Implementation 4 of this invention; 

Fig. 8C is an illustration of colors of the image after 
superimposition of any three shared images as described in 
Implementation 4 of this invention; 

Fig. 9A ~ Fig. 9D are comparisons in computer expression 
between the color VSS technology in this invention and the known 
color VSS technology. 
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Fig. 1C 
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Fig. 2 
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Fig. 3 
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Fig. 4A 
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Fig. 4B 
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Fig. 5A 
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Fig. 5B 
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Fig. 5C 
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Fig. 6A 
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Fig. 6B 



/55Q 



****** 



****** 



15 



Fig. 7A 



****** 



****** 



Fig. 7B 
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Fig. 8B 
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